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Description 
BACKGROUND 

[0001] The present invention relates to projection tel- 
evision systems, and more particularly, to a molded 
plastic television cabinet having reference features 
molded into one part for aligning the critical optical com- 
ponents of the projection television system. 
[0002] A conventional projection television (TV) sys- 
tem typically consists of a plurality of critical optical com- 
ponents mounted in a multi-part cabinet structure. The 
optical components commonly include a light projector 
assembly for generating television images, a screen for 
viewing the images, and a large mirror (often combined 
with a smaller mirror) for directing the images generated 
by the light projector assembly to the screen. The multi- 
part cabinet structure usually includes a front section 
having a screen frame that mounts the screen, a rear 
section or back cover which mounts the large mirror, a 
first bracket for mounting the small mirror, and a second 
bracket for mounting the light projector assembly to the 
cabinet front section. 

[0003] Each optical component/cabinet part interface 
adds tolerance stack to the TV system. In some designs, 
the large mirror is mounted to a multi-piece sheet metal 
structure that is mounted to the cabinet front section 
along with the light projector assembly and the screen. 
The use of such a multi-piece sheet metal structure to 
hold the large mirror adds additional tolerance stack into 
the TV system. 

[0004] Increased tolerance stack in the location of the 
critical optical components, undesirably increases geo- 
metric distortions of the television images and requires 
an increased range of adjustment of the optical compo- 
nents to correct these distortions. Accordingly, a cabinet 
structure is needed that limits the tolerance stack so that 
minimal or no adjustment is necessary to obtain accept- 
able geometry. 

SUMMARY OF THE INVENTION 

[0005] The invention is directed to a cabinet for a pro- 
jection television system having a plurality of optical 
components. The cabinet includes a one-piece molded 
structure for mounting the components; and locating 
features unitary with the structure and for optically align- 
ing the components with one another. The locating fea- 
tures advantageously minimize tolerance stacks for 
mounting the components. The optical components can 
include a light projector assembly for generating imag- 
es, a screen for viewing the images, and at least one 
mirror for directing the images generated by the light 
projector assembly to the screen. The locating features 
can include a pocket and at least one slot that define a 
reference plane for the mirror; a pocket that defines a 
reference plane for the screen or a plurality of fastener 
bosses that define a reference plane for the screen; or 
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a vertical wall that defines a reference plane for the light 
projector assembly. 

[0006] In another aspect of the invention there is pro- 
vided a cabinet for a projection television system, the 

5 projection television system has a plurality of optical 
components and the cabinet includes a one-piece en- 
closure for mounting the components; and reference 
surfaces unitary with the enclosure, for optically aligning 
the components with one another. 

10 [0007] In a further aspect of the invention there is pro- 
vided a cabinet for a projection television system having 
a plurality of optical components, and the cabinet in- 
cludes a one-piece molded structure for mounting the 
components, and locating means unitary with the struc- 

15 ture, for mechanically aligning the components with one 
another. 

[0008] In a yet further aspect of the invention there is 
provided a cabinet for a projection television system 
having a plurality of optical components and the cabinet 
20 including a one-piece enclosure for mounting the com- 
ponents; and reference surfaces unitary with the enclo- 
sure, for mechanically aligning the components with one 
another. 



[0009] The advantages, nature, and various addition- 
al features of the invention will appear more fully upon 
consideration of the illustrative embodiments now to be 
30 described in detail in connection with accompanying 
drawings wherein: 

FIG. 1 is a front view of a cabinet made according 
to a preferred embodiment of the invention; 
35 FIG. 2 is a side cross-sectional view of the cabinet 
of FIG. 1; 

FIG. 3 is a sectional side view of a projection TV 
system employing the cabinet of FIG. 1 ; 
FIG. 4 is a perspective front view of the TV system 
40 of FIG. 3; 

FIG. 5 is an enlarged detailed view of the cabinet 
flange shown in FIG. 3; and 
FIG. 6 is a cross-sectional view through the flange 
of a cabinet according to a second embodiment of 
45 the invention. 

[0010] It should be understood that the drawings are 
for purposes of illustrating the concepts of the invention 
and are not necessarily to scale. 

50 

DETAILED DESCRIPTION OF THE INVENTION 

[001 1] FIGS. 1 and 2 collectively illustrate a projection 
TV system cabinet 10 made according to a preferred 
55 embodiment of the invention. The cabinet 1 0 generally 
comprises a self-supporting, one-piece, open-front en- 
closure 12 molded from a plastic material. Preferably, 
the enclosure 12 is made using a conventional gas in- 
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jection molding process which minimizes internal 
stresses in the enclosure 12 and thus, dimensionally 
stabilizes the enclosure 12. The lower portion 14 of the 
enclosure 12 defines a frame section 16 that provides 
the enclosure 12 with rigidity. The frame section 16 is 
covered by an inclined top wall 18 and surrounded by a 
pair of side walls 20 with bottom edges 22 that turn in- 
wardly toward the lower frame section 16. A flange 24 
is molded with front edges of the top and side walls 1 8, 
20. 

[0012] As shown in FIGS. 3 and 4, the cabinet 10 of 
the invention houses all critical optical components 
commonly used in a projection TV system including a 
light projector assembly 26 for generating television im- 
ages, a screen 28 for viewing the images, and a large 
upper mirror 30 and a smaller lower mirror 32 for direct- 
ing the images generated by the light projector assem- 
bly 26 to the screen 28. The enclosure 12 includes lo- 
cating features, which will be described further on, for 
referencing each of these optical components ^fc>,^2§T 
30, 32 therein. These locating features are precisely 
molded into the enclosure 1 2 so that when the optical 
components 26, 28, 30, 32 are mounted therein, the 
components are property referenced and therefore, in 
optical alignment with one another. Molding all or a ma- 
jority of the locating features into the one-piece enclo- 
sure 12 of the cabinet 10 limits the tolerance stack in 
mounting the optical components 26, 28, 30, 32 in the 
cabinet 1 0, which in turn, minimizes geometric distor- 
tions. Accordingly, there is little or no need for adjusting 
the optical components 26, 28, 30, 32 of the TV system 
to obtain acceptable geometry, as is necessary with in 
prior art projection TV systems which use conventional 
multi-piece plastic cabinet structures. 
[001 3] The flange 24 includes locating features for ref- 
erencing the screen 28 and the top 56 of the large upper 
mirror 30. More specifically, as best shown in FIGS. 1, 
2, and 5, the flange 24 has molded therein a honeycomb 
arrangement of ribs 36. The rib arrangement 36 is mold- 
ed to define a recessed pocket 38 having a plurality of 
cylindrical fastener bosses 42 which project forward ly 
from the bottom 40 of the pocket 38 (FIG. 2). The end 
surfaces 44 (FIG. 2) of the bosses 42 cooperate to de- 
fine a reference plane for precisely locating the screen 
28. The screen 28 includes a peripherally disposed 
screen bracket 46 that mounts the screen 28 to the 
bosses 42. The screen bracket 46 has an outer arm 48 
and a forward arm 50. The outer arm 48 of the bracket 
46 is secured against the end surfaces 44 of the bosses 
42 via conventional screw-fasteners 52 which extend 
through apertures (not shown) in the outer arm 48 and 
thread into the bosses 42. The forward arm 50 of the 
bracket 46 defines a groove 54 that receives and grips 
the peripheral edges of the screen 28. The screen 
bracket 46 adds stiffness and sag resistance to the open 
front 13 of the enclosure 12. 

[001 4] The bottom 40 of the flange pocket 38 defines 
a reference plane that precisely locates or references 
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the top 56 of the upper mirror 30. As shown in FIG. 3-5, 
the upper mirror 30 includes a mirror bracket 58 that 
mounts the top 56 of the upper mirror 30 to the bottom 
40 of the flange pocket 38. The mirror bracket 58 is a 

5 generally planar member 60 having a plurality of aper- 
tures (not shown) that permit the bosses 42 and con- 
ventional screw fasteners (not shown) to extend there- 
through, the fasteners threading into the bottom 40 of 
the flange pocket 38 and operating to securely retain the 

10 mirror bracket 58 against the bottom 40 of the pocket 
flange 38. The bracket 58 includes a rearward I y angled 
lower extension 62 that defines a shrouded support sur- 
face 64 for supporting the top 56 of the upper mirror 30. 
[0015] As best seen in FIGS. 2 and 3, the frame sec- 

15 tion 16 defines a molded in angled slot 66 that precisely 
locates and secures the bottom 68 of the upper mirror 
30 (the bottom 68 of the mirror 30 slides into the slot 66 
during assembly). The forward side of the slot is discon- 

_tinjjous to facilitate a simple mold design. The forward 

20 side of the slot can also be made continuous if a more 
complicated mold is used. In FIG. 4, elongated H-shape 
clamping brackets 70, removably coupled-to the side 
waifs 20 with screw-fasteners 72, are-provided for sup- 
porting the sides 74 of the upper mirror 30. Alternatively, 

25 slots (not shown) can be molded in the side walls 20 in 
place of the H-shape clamping brackets 70, for support- 
ing the sides 74 of the upper mirror 30 (the sides 74 and 
bottom 68 of the upper mirror 30 slide into all three slots 
during assembly). 

30 [0016] FIG. 6 depicts a cross-sectional view through 
the flange 24 of a cabinet according to a second embod- 
iment of the invention where like elements are identified 
with like numerals. In this embodiment, the honeycomb 
rib arrangement 38 of the flange 24 is molded with an 

35 outer pocket 80 and an inner pocket 82 which respec- 
tively locate the screen 28 and the top 56 of the upper 
mirror 30. A major portion of the periphery of the screen 
28 (the top portion, side portions, and partial sections of 
the bottom portion) is biased against the bottom 84 of 

40 the outer pocket 80 with a conventional screen clamping 
bracket (not shown). The top of the upper mirror 30 is 
located and biased against the bottom 86 of the inner 
pocket 82 with a conventional bent-shape clamping 
bracket 88 and screw-fastener arrangement 90. The 

45 bottom 68 and sides 74 of the upper mirror 30 are locat- 
ed as described earlier. 

[0017] Referring again to FIGS. 1 and 2, the frame 
section 16 forming the lower portion 14 of the cabinet 
enclosure 12, is molded to include a supportive bottom 

50 wall 1 00, and a pair of spaced-apart, boxed frame mem- 
bers 102 and an angled upper wall 104 disposed be- 
tween the frame members 1 02. A generally vertical wall 
106 for mounting the light projector assembly 26 is lo- 
cated between the frame members 102, and extends 

55 from the bottom edge 1 08 of the angled upper wall 1 04 
to the bottom wall 100. 

[001 8] The frame sections 1 02 are formed by stepped 
outer side walls 110 and opposing inner side walls 112 
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having molded in pockets 114 that define fonwardly fac- 
ing angled-down surfaces 1 1 6 for locating the lower mir- 
ror 32 of the projection TV system. The side edges 118 
of the lower mirror 32 reference against the angled-sur- 
faces 116 of the pockets 114 while molded in spring fin- 
gers or conventional clamping brackets (not shown) bi- 
as the lower mirror 32 against these surfaces 116 and 
prevent dislocation of the lower mirror 32 from the pock- 
ets 114 during impact testing. 

[0019] Referring again to FIG. 3, the light projectoras- 
sembly 26 is mounted to the rear surface 120 of the ver- 
tical wall 106 using a bracket 122. An aperture 124 in 
the vertical wall 106 permits the optics 126 of the light 
projector assembly 26 to extend therethrough and face 
the angled face surface 128 of the lower mirror 32 so 
that images generated by the projector assembly 26 can 
be directed to the screen 28 by the lower and upper mir- 
rors 32, 30. Since the vertical wall 106 is a precision 
molded part of the enclosure 12, the optics 126 of the 
projector assembly 26 can be pre-aligned with no ad- 
justment provisions. If desired, the vertical wall 106 and 
the projector assembly mounting bracket 1 22 can be co- 
operatively adapted to provide the adjustability needed 
to achieve acceptable geometry of the light projector as- 
sembly 26. 

[0020] Still referring to FIG. 3, the enclosure 1 2 of the 
cabinet 1 0 can be provided with one or more decorative 
masks 130 that cover the flange 24 and lower cabinet 
details. A removable cover 132 is typically attached to 
the rear of the enclosure 12 for accessing the light pro- 
jector assembly 26. 

[0021] While the foregoing invention has been- de- 
scribed with reference to the above embodiments, var- 
ious modifications and-changes can be made without 
departing from the spirit of the invention. Accordingly, 
all such modifications and changes are considered to 
be within the scope of the appended claims. 
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3. The cabinet according to -claim 2, wherein the lo- 
cating features comprise a plurality of reference 
surfaces. 

5 4. The cabinet according to claim 1 , wherein the opti- 
cal components include a mirror and the locating 
features include a pocket and at least one slot that 
define a reference plane for the mirror. 

10 5. The cabinet according to claim 1 , wherein the opti- 
cal components include a screen and the locating 
features include a pocket that defines a reference 
plane for the screen. 

15 6. The cabinet according to claim 1 , wherein the opti- 
cal components include a screen and the locating 
features include a plurality of fastener bosses and/ 
or ribs that define a reference plane for the screen. 

20 7. The cabinet according to claim 1 , wherein the opti- 
cal components include a light projector assembly 
and the locating features include a vertical wall that 
defines a reference surface for the light projector 
assembly. 

25 

8. The cabinet according to claim 1 , wherein the opti- 
cal components include a mirror and the locating 
features include two pockets that define a reference 
plane for the mirror 

30 

9. The cabinet according to claim 1 , wherein the locat- 
ing features include at least one pocket that defines 
a reference plane for at least one of the compo- 
nents. 

35 

10. The cabinet according to claim 1 , wherein the locat- 
ing features include a vertical wall that defines a ref- 
erence surface for at least one of the components. 
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Claims 

1 . A cabinet for a projection television system, the pro- 
jection television system having a plurality of optical 
components, the cabinet comprising: 

a one-piece molded structure for mounting the 
components; and 

locating features unitary with the structure and 
for optically aligning the components with one 
another. 

2. The cabinet according to claim 1 , wherein the opti- 
cal components include a light projector assembly 
for generating images, a screen for viewing the im- 
ages, and at least one mirror for directing the imag- 
es generated by the projector assembly to the 
screen. 



40 11. The cabinet according to claim 1 , wherein the locat- 
ing features include at least one slot that defines a 
reference plane for at least one of the components. 

12. The cabinet according to claim 1, wherein the en- 
45 closure is molded from plastic. 

13. Tbe cabinet according to claim 1 , wherein the locat- 
ing features minimize tolerance stacks for mounting 
the components. 

50 

14. A cabinet for a projection television system, the pro- 
jection television system having a plurality of optical 
components, the cabinet comprising: 

55 a one-piece enclosure for mounting the compo- 

nents; and 

reference surfaces unitary with the enclosure, 
for optically aligning the components with one 



50 



4 



7 EP 1 137 276 A2 8 

another. 

15. The cabinet according to claim 14, wherein the 
components include a mirror and the reference sur- 
faces include a pocket and at least one slot that de- 5 
fine a reference plane for the mirror. 

16. The cabinet according to claim 15, wherein the 
components include a second mirror and the refer- 
ence surfaces include two pockets that define a ref- 10 
erence plane for the second mirror. 

17. The cabinet according to claim 14, wherein the 
components include a screen and the reference 
surfaces include a pocket that defines a reference 15 
plane for the screen. 

18. The cabinet according to claim 14, wherein the 
components include a screen and the reference 
surfaces include a plurality of fastener bosses and/ 20 
or ribs that define a reference plane for the screen. 

19. The cabinet according to claim 14, wherein the 
components include a light projector assembly and 
the reference surfaces include a vertical wall that 25 
defines a reference surface for the light projector 
assembly. 

20. The cabinet according to claim 14, wherein the en- 
closure is molded from plastic and the locating sur- 30 
faces minimize tolerance stacks for mounting the 
components. 

21 . A cabinet for a projection television system, the pro- 
jection television system having a plurality of optical 35 
components, the cabinet comprising: 

a one-piece molded structure for mounting the 
components; and 

locating means unitary with the structure, for *o 
mechanically aligning the components with one 
another. 

22. A cabinet for a projection television system, the pro- 
jection television system having a plurality of optical 45 
components, the cabinet comprising: 

a one-piece enclosure for mounting the compo- 
nents; and 

reference surfaces unitary with the enclosure, 50 
for mechanically aligning the components with 
one another. 
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